Bridging the yield gap in any crop cultivation should be the prime objective of any research efforts. By following the recommended production-cum-protection technologies, farmers can bridge the yield gap in any crop. As per sugarcane is concerned, the average cane yield in Tamil Nadu is 101 t/ha, which is lower than the potential yield of 203.7 t/ha resulting in yield gap of 50.42%. With this in mind, a study has been initiated to explore the social and technology dimensions and constraints involved in cane cultivation to addressing the issue of yield gap. Six blocks from Theni district under Rajshree Sugars & Chemicals Ltd were selected as study area. Information collected from sixty sugarcane farmers with semi structured interview schedule. The study revealed that majority (91.7%) of the respondents had more than 5 years of experience in sugarcane cultivation. Further, it revealed that the technologies, seed rate (83.3%), planting season (75.00%), primary tillage with mould board / disc plough (67%), gap filling, two split application of N and K (58.3%) and Organic fertilizer application (58.3%), stubble shaving, off baring (50.0%) had adoption rate of more than 50 percentage. Major constraints faced by cent per cent of the respondents were; non availability of labour and high labour cost, prolonged drought and water scarcity, low procuring cost per by sugar factory, yield reduction due to continuous cultivation of sugarcane. The novelty and importance of the study is that it mainly analysis all the sugarcane production and protection technologies from seed rate to harvest in three point continuum viz., fully adopted, partially adopted and not adopted.
INTRODUCTION
Being a cash crop, sugarcane plays a vital role in agricultural growth rate. India ranks second in terms of area and production, next to Brazil. Sugarcane was cultivated in little more than 50 lakh hectares and the production has touched a new record of 3,610 lakh tonnes. Although more than 40% (more than 20 lakh hectares) of the cane area in the country is in Uttar Pradesh, Tamil Nadu ranks first in productivity of sugarcane. Though the area under sugarcane in Tamil Nadu varied widely from 2.3 lakh hectares to 3.9 lakh hectares over the years in the new millennium (2000-01 to , the productivity has almost been stabilized at around 105 tones/ha during the same period (Ramasubramanian and Karpagam (2014) and . The average cane yield in Tamil Nadu is 101 t/ha, which is lower than the potential yield of 203.7 t/ha resulting in yield gap of 50.42%. Thus, wide gap exists between the actual yield against the potential yield. Bridging the yield gap should be the prime objective of the research efforts. By following the recommended productioncum-protection technologies, farmers can bridge the yield gap. Therefore, exploring the existing social and technological dimensions and addressing constraints involved in cane cultivation will pave way towards sustainable sugarcane cultivation. With this in mind a study has been initiated with the objectives to study the socio and technological dimensions of sugarcane farmers and to study the constraints in sugarcane cultivation in Theni district of Tamil Nadu.
MATERIALS AND METHODS
Based on the predominance in sugarcane cultivation, Theni district was selected for the study. From Theni district; six blocks viz., Cumbam, Chinamanur, Bodinayakanur, Theni, Andipatti and Periyakulam were selected. These blocks are served by the Rajshree Sugars & Chemicals Ltd. From each block ten respondents were selected; thus 60 respondents constituted the sample. The value of the study largely depended upon the different variables taken into consideration for the study. Five socio economic variables viz., Age, Educational status, Farm size, Farming experience and Risk orientation were selected to study the social dimensions exits in the study area and to study about the technological dimensions; different production and protection technologies were selected. Further, different constraints involved in the cane cultivation were also studied. To collect the information, a comprehensive semi-structured interview schedule was constructed. Utmost care was taken to ensure that the items were clear and unambiguous. With the semi structured interview schedule, the direct field level personal interview was undertaken in the study area with sixty cane growers.
RESULTS AND DISCUSSION
Social dimension gives a clear-cut picture about the cane farmers' background and their characteristics. The Technological dimension pave the way to understand the technologies which reached the farmers and the technologies has to be transferred. Hence, these two dimensions give holistic view about the cane cultivation in the particular area. Further, constraint analysis revealed the major obstacles faced by cane farmers while continuing the sugarcane cultivation and it also gives clear picture about why the farmers are discontinuing the cane cultivation. Social dimension: It could be observed from Table 1 that more than fifty-five per cent of the respondents were in 35 -50 age group. Youngster (below 35 years) engaged in sugarcane farming were less per cent (16.7%). It may be due to the general trend that in recent years the youth are not undertaking farming and they are more interested in other activities like business and services. Mooventhan et al., (2015) reported that very meager percent (15.67) of the dairy farmers in Northern hill zone of Chhattisgarh were of the age up to 35 years. Further, Selvam (2014) while studying the technology mapping for sugarcane technologies in Dharmapuri district reported that more than 50 per cent of the respondents were found to be in between 35-50 age group. The educational status analysis revealed that 16.7%, 30.0%, 33.3% of the respondents were illiterate, primary and middle school level of education, respectively. Very meager per cent of the respondents educated beyond the middle school. The results are in line with the findings of Karpagam (2000 and 2009 
Fig. 2. Constraints encountered by sugarcane farmers in Theni district of Tamil Nadu state.
( Fig. 1 ). These findings are in line with the findings of Sriram and Palaniswamy (2000) who found that ploughing season, hand weeding and synchronized planting were adopted by cent per cent of the respondents in cotton cultivation. In case of fertilizer application majority (58.3%) of the farmers fully adopted the practice. This may be due to that the high level of knowledge by the farmers about fertilizer application. This finding was supported by the findings of Qudsiya et al. (2016) who reported that 93.54 per cent of the sugarcane farmers had knowledge about applying fertilizer through fertigation. The technologies, basal dose of 'P' fertilizer (41.6%), trash mulching (41.6%), secondary tillage (33.3%), intercrop (33.3%), irrigation scheduling (33.4%) and drip irrigation (25%) had less than 50% per cent of adoption rate. These are all the technologies which are optional. The adoption rate for these technologies mostly depends upon the money and labour availability with the farmers. Hence, the technologies had lesser adoption. In case of intercultural operation the practices viz., earthling up and de-trashingwas not adopted by the very meager per cent of the respondents viz., 16.7 and 25 per cent respectively. These findings are in confirmation with the findings of Deepika et al. (2018) who reported that inter cultivation practice i.e. hand weeding was not adopted by very meager percentage (1.50) cotton growers. Technologies Viz., cultivation of green manure crop, bud chip settling, removal of water shoots had no adoption by the respondents. Normally farmers are not removing water shoots because of its added advantage for more weightage. The similar findings were reported by Selvam (2014) as very low adoption pattern (less than 20 per cent) was observed for intercrop, propping, removal of water shoots and mechanical harvester while studying the technology mapping for sugarcane technologies in Dharmapuri district. Constraint analysis: A set of constraints were identified during the pre-test survey and the same were listed out and presented to the respondents during the main survey. The identified problems were administered to the respondents and asked them to give their ranks in the order of merit. To evolve at meaningful conclusions, Garrett's ranking technique was used and the computed results are furnished in Table 3 . Table 3 indicated that the major constraints faced by cent per cent of the respondents were; non availability of labour and high labour cost, prolonged drought and water scarcity, low procuring cost per by sugar factory, yield reduction due to continuous cultivation of sugarcane. Nonavailability of labour and high cost of labour is the major problem not only in the study area but also in other parts of Tamil Nadu. Last few years Tamil Nadu faces the severe drought and majority of the farmers shifting to other crop cultivation instead of sugarcane. Suresh (2014) reported while studying the constraints analysis in sugarcane production system in Perambalur district that prolonged drought and water scarcity (97.50%), irregular electricity supply (93.33%), non-availability of labour and high cost of labour (89%), high cost of in -organic fertilizer (81.6%) and low procuring cost by sugar factory (80.00%) were the major problems reported by the sugarcane farmers. were scored less than 50 score in the study area (Fig.2) .
Conclusion
The investigation on this research issue was a maiden attempt to explore the status of sugarcane cultivation in Theni district in three different dimensions viz., social, technological and constraints. It clearly explored the present status of adoption level by the farmers for the production and protection technologies of sugarcane. The study on social dimensions opened up different avenues for extension workers to understand the socioeconomic status of the sugarcane farmers in the Theni district. Adoption of agricultural technologies is a very crucial factor. Hence the present study address the adoption level of various cane production and production technologies which will support the researchers and extension workers to re-orient their technology transfer strategies for better adoption level of cane technologies. In the changing scenario of agriculture; non-availability of labour and high labour cost are the major constraints in any crop cultivation. The present study identified the major constraints involved in the sugarcane cultivation. If the constraints are seriously viewed by different stake holders and the efforts if taken to minimize those constraints then it will lead to the dream of sustainable cane cultivation in Tamil Nadu.
